The aim of this study was to re port our ex pe rience with the llaparoscopic transperitoneal treatment of sim ple re nal cysts, to an a lyze the im medi ate and long-term clin i cal out comes, and to eval u ate the ef fi cacy and safety of this miniinvasive sur gi cal tech nique. Be tween 2009 and 2014 we di ag nosed and treated a to tal of 48 pa tients with symp tom atic sim ple re nal cysts. The di ag nosis was set up by ul tra sound (US) and/or com puted tomog ra phy (CT) ex am i na tion. All cases were man aged by transperitoneal lap aro scopic cyst decortication. De mo graphic data, perioperative blood loss, du ra tion of op er a tive pro ce dure, length of hos pi tal stay and peri-and post op er a tive com pli ca tions were an a lyzed. Fol low-up in cluded clin i cal ex am i na tion and re nal US, per formed at 3-monthly in ter vals dur ing the first year and yearly there af ter. Pa tient age ranged from 32 to 68 years (mean age 52.4 years). 27(56.2%) of the patients were males and 21(43.8%) -fe males. 42(87.5%) of the cysts were pe riph eral, and 6(12.5%)-peripelvic; 28(58.3%) were lo cal ized to the left and 20 (41.7%) -to the right; and they ranged by size from 5 to 30 cm (mean 9.8 cm). 45 (93.8%) of the cysts were iden ti fied as cat e gory I, and only 3 (6.2%) -as category II, ac cord ing to the Bosniak clas si fi ca tion. None of the cases re quired con ver sion to open sur gery. There were no peri-and post op er a tive com pli ca tions. The av er age du ra tion of the lap aro scopic pro ce dure was 55min, and the av er age perioperative blood loss -50 mL. All pa tients had neg a tive cy to log i cal and histological find ings in dic a tive for ma lig nancy. The fol low -up pe riod ranged from 5 to 52ain months (av er age -25.4 months). In 47cases (97.9%)exellent ther a peu tic re sults were re ported: com plete re lief of clin i cal symp toms, fast re cov ery of phys i cal ac tiv ity and patient qual ity of life. There were three re cur rences (6,2%) met in pa tients with mul ti ple cysts, but only one of them re quired re peated sur gery. Lap aro scopic transperitoneal decortication is a miniinvasive, highly ef fec tive and safe method of treat ment of symp tomatic re nal cysts. The im me di ate re lief of clin i cal symp toms, the short pe riod of reconvalescence, the ex cel lent qual ity of life af ter sur gery, and the low relapse rate con fi dently de fine it as the sur gi cal method of choice.
S
im ple re nal cysts are the most com mon re nal le sions. They are found in 5% of the com mon pop u la tion. Rare in chil dren, they in crease with age and reach 25-33% in pa tients above 50 years of age. They com prise 65-70% of all ac ci dently found re nal le sions. The be nign re nal cysts are more com mon in males than in fe males (male/fe male ra tio 2:1). They may be sol i tary or mul tiple; uni lat eral or bi lat eral 1, 2, 3 . The re nal cysts vary in size, but rarely be come so large to be pal pated across the abdom i nal wall 4 . With re gard to the dif fer en tial di ag no sis, sim ple re nal cysts should be dif fer en ti ated from the cys tic vari ant of the re nal cell car ci noma. The ul tra sound (US) find ings, sup port ing the di ag no sis of a sim ple re nal cyst, in clude the pres ence of an anechoic round mass, with smooth and clearly dis tin guished wall, fol lowed by a hyperechoic sig nal on the pos te rior wall. If the US data are sus pi cious or equiv o cal, com puted to mog ra phy (CT) scan should be per formed in ad di tion. The CT cri te ria for a be nign cyst in clude: 1) a cyst with strictly dis tin guished bor ders, with a smooth and thin wall; 2) pres ence of a ho mo ge neous liq uid con tent (usu ally with den sity <20 HU, al though higher val ues might be es tab lished in be nign cysts rich in pro tein, or with a hem or rhage within the cyst); 3) the cyst does not en hance the con trast me dium 3, 4 . In 1986 M. Bosniak pub lished a clas si fi ca tion to cat ego rize the re nal cysts, based on CT find ings, de ter min ing the need for ad di tional di ag nos tic or ther a peu tic pro cedures 5 . This clas si fi ca tion rap idly gained pop u lar ity and now a days is used through out the whole world 6, 7 The ac ci dently found (es pe cially small) asymp tom atic re nal cysts do not re quire sur gi cal treat ment.
The main in di ca tions for sur gi cal treat ment are: pain, hematuria, in fec tion, hy per ten sion or ob struc tion of the kid ney (cat e gory III and IV, ac cord ing to the Bosniak clas si fi ca tion) 8 . The ther a peu tic op tions of the symp tom atic re nal cysts in clude: as pi ra tion with in stil la tion of scle rotic agents; percutaneous marsupialisation; open or lap aro scopic decortication or fen es tra tion 1, [8] [9] [10] . The tech nique of the lap aro scopic decortication of a sim ple re nal cyst was first de scribed by Hulbert et al. in 1992 , as an al ter na tive to open sur gery 11 . The lap aroscopic ap proach may be ei ther transperitoneal or retroperitoneal.
The aim of the pres ent study was to re port our ex pe rience with the lap aro scopic transperitoneal treat ment of simple re nal cysts, to an a lyze the im me di ate and longterm clin i cal out comes, and to eval u ate the ef fi cacy and safety of this miniin va sive sur gi cal pro ce dure.
MA TE RIAL AND METH ODS
Be tween 2009 and 2014 a to tal of 48 pa tients with symp tom atic sim ple re nal cysts were di ag nosed and treated in our clinic. The di ag no sis was set up by US and/or CT ex am i na tion, used to dis tin guish the even tual com mu ni ca tion be tween the cyst and the pyelocalyceal sys tem of the kid ney (Fig ure 1) .
All cases were man aged by transperitoneal lap aro scopic cyst decortication.
SUR GI CAL TECH NIQUE
Af ter in duc tion into gen eral an es the sia, the pa tient remained in a su pine po si tion, with a slight (30 o ) el e va tion of the body on the side of the re nal cyst. A to tal of 4 trocars were used: 1 10-mm paraumbilical port for the 30 o cam era; 1 10-mm port 5-7 cm lat er ally, close to the lateral bor der of m. rectus abdominis; 1 5-mm midline port lo cated 5-7 cm above the um bi li cus, and 1 5-mm port, located on the re spec tive midaxillary line.
Af ter ini tial in spec tion of the ab dom i nal cav ity and iden ti fi ca tion of the main an a tom i cal mark ers and other con com i tant pa thol ogy, lo cal iza tion of the re nal cyst was done. In most cases it ap peared im me di ately in the vi sual field as a blue cu pola, pro trud ing above the sur face of the kid ney (Fig ure 2 ). There were 2 ap proaches to the cyst: in di rect, with in ci sion of the pos te rior peritoneal layer fol lowed by mo bi li za tion of the bowel me di ally, or direct, di rectly to the cyst, with out mo bi li za tion of the bowel, which re mained on site. The dis sec tion was done in an acute and blunt man ner, us ing a grasper and monopolar scis sors or a har monic scal pel (Fig ure 3) .
Af ter mo bi li za tion of the roof of the re nal cyst, the latter was punc tured by an 18-gauge nee dle, and the cyst's con tent was as pi rated. Af ter the ini tial de com pres sion, the punc ture site was en larged to al low in ser tion of the as pi ra tion pump into the lu men of the cyst. This ma neuver was used to en hance the as pi ra tion of the cyst's content (Fig ure 4) .
In case of sus pi cious im ag ing and/or clin i cal signs of a ma lig nancy, the as pi rated liq uid was sent for cytopatholog i cal anal y sis (for con ven tional cy tol ogy and for immu- nocytochemical ex am i na tion of CA9 -a pow er ful tu mor marker, sup port ing the di ag no sis of re nal cell car cinoma) 12 . Af ter com plete evac u a tion of the cyst's con tent and me tic u lous in spec tion of the walls to ex clude malignancy, the roof of the cyst was ex cised by monopolar scissors at 5-mm dis tance from the re nal pa ren chyma ( Figure  5 ). The spec i men was sent for def i nite pathohistological ex am i na tion. The hemostasis was eas ily done by elec troco ag u la tion of the edges of the cyst, with out fulguration of its ba sis that might af fect the re nal pa ren chyma. The ab dom i nal cav ity was then in spected again and a 16 Fr poly eth yl ene drain was in serted via the lat eral 5-mm trocar. The op er a tion ended with desuflation and cosmetic clo sure of the ab dom i nal ports.
The de mo graphic data, the perioperative blood loss, the du ra tion of the op er a tive pro ce dure, the length of the hospi tal stay and the peri-and post op er a tive com pli ca tions were an a lyzed.
The fol low-up in cluded clin i cal ex am i na tion and re nal US, per formed at 3-monthly in ter vals dur ing the first year and yearly there af ter.
RE SULTS
The de mo graphic data of the pa tients and the ba sic param e ters, char ac ter iz ing the re nal cysts and the sur gi cal method ap plied, are ex posed on Ta ble 2.
Pa tient age ranged from 32 to 68 years (mean age 52.4 years). 27 (56.2%) of the pa tients were males and 21 (43.8%) -fe males.
The lead ing clin i cal symp tom, be ing the main in di cation for the im ple men ta tion of sur gery, was pain in the lum bar area, found in 42 (87.5%) of the pa tients. In 1 patient only (2.1%) there was ob struc tion /hydrocalycosis/, due to com pres sion of the cyst. Hy per ten sion was found in 2 cases /4.2%/; hematuria -also in 2 cases /4.2%/, and uroinfection with E. coli /10 5 / -in 1 case /2.1%/.
Most of the cysts -42 (87.5%) were pe riph eral, and 6 (12.5%) -peripelvic; 28 (58.3%) were lo cal ized to the left 0 (41.7%) -to the right; and they ranged by size from 5 to 30 cm (mean 9.8 cm). 45 (93.8%) of the cysts were iden tified as cat e gory I, and only 3 (6.2%) -as cat e gory II, accord ing to the Bosniak clas si fi ca tion. None of the cases re quired con ver sion to open sur gery. There were no peri-and/or post op er a tive com pli ca tions, di rectly re lated to the sur gi cal pro ce dure.
The av er age du ra tion of the lap aro scopic pro ce dure was 55min (range 30 -95 min), and the av er age periop er ative blood loss -50 mL (range 0 -90 mL).
"One shot" pre op er a tive an ti bi otic pro phy laxis was applied in all cases. Post op er a tively, analgetics were needed dur ing the first 12 -24 hours only. The ure thral cath e ters were usu ally re moved on the first morn ing af ter the pro ce dure. The mean hos pi tal iza tion pe riod was 4.2 days (range 3 -7 days). All pa tients had neg a tive cy tolog i cal and histological find ings in dic a tive for ma lignancy. The fol low-up pe riod ranged from 5 to 52 months (averge-25,4 months) Ex cel lent ther a peu tic re sults were re ported in 47 cases (97.9%): com plete re lief of the clinical symp toms, cosmetic wound heal ing with fast recov ery of the physical ac tiv ity and the pre vi ous pa tient qual ity of life (Fig ure 6) .
The fol low-up US and CT ex am i na tions con firmed the com plete res to ra tion of the anat omy of the op er ated kidneys (Fig. 7 ). There were three re cur rences (6.2%) met in pa tients with mul ti ple cysts, but only one of them required re peated sur gery.
DIS CUS SION
Due to their small di men sions and lack of clin i cal symp toms, the great ma jor ity of the sim ple re nal cysts do not re quire treat ment. Sur gery is in di cated with cyst enlarge ment and ap pear ance of clin i cal signs (pain, hematuria, hy per ten sion, re nal ob struc tion, cyst rup ture, Br. 1
Laparoscopic transperitoneal re nal cyst decortication 37 Treat ment of sim ple re nal cysts usu ally fo cuses on symp tom con trol and on the pre ven tion of ad di tional com pli ca tions. It is com monly ac cepted that in terms of long-term per spec tive open decortication is the most success ful, al though the most mor bid, ther a peu tic pro ce dure, com pared to the other miniinvasive treat ment meth odspercutaneous nee dle as pi ra tion (with or with out sclerother apy) and lap aro scopic decortication.
Prior to in tro duc tion of the lap aro scopic decortication, the percutaneous nee dle as pi ra tion, with or with out in stilla tion of scle rotic agents, was the first line of di ag no sis and treat ment. The clin i cal ex pe ri ence ac cu mu lated with time rap idly showed, how ever, that the as pi ra tion and sclerosation of the re nal cysts was not al ways an ef fec tive method of treat ment 11 . Be sides, the re cur rence rate af ter cyst as pi ra tion and sclerosation is within the range of 40-100%, un like the re ported suc cess rate of lap aro scopic decortication that is rang ing from 90 to 100% 1, 2, 16, 17 . There fore, lap aro scopic decortication of sim ple re nal cysts has been re cently es tab lished as a highly ef fec tive and safe miniinvasive method of treat ment. Most of the au thors, ap ply ing this method, re port a high sat is fac tion rate (both of the pa tients and their phy si cians); high success rate; low re cur rence rate and min i mum mor bid ity, closely re lated to the pro ce dure 8, 13, 15, 18, 19 .
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A. Hinev et al. ACI Vol.LXI The suc cess rate var ies among the dif fer ent se ries, because it is closely de pend ent on a va ri ety of fac tors, such as: the size and the lo ca tion of the cyst(s), the sur gi cal tech nique ap plied, the ex pe ri ence and the skill of the surgeon etc.
Us ing ex clu sively a transperitoneal ap proach, we achieved a ra dio log i cal and symp tom atic suc cess in 97.9% of the cases. In a study, com pris ing 19 con sec u tive pa tients, Tefekli et al. 18 re ported a ra dio log i cal suc cess of 88.2% and a symp tom atic suc cess of 89.5%. It is in ter est ing to note that in all these cases a retroperitoneal ap proach had been used. Shiraishi et al. 15 pub lished a se ries of 37 patients, who un der went lap aro scopic re nal cyst decortication be tween 1993 and 2004. In five of these pa tients (13.5%) the size of the cysts had in creased more than 50% of the ini tial di men sions on the very first check up ex am i na tion fol low ing the pro ce dure. One of the pos si ble ex pla na tions of this re sult is that the au thors used a transperitoneal ap proach only in case of pe riph eral lo cation of the cysts. In the rest 7 cases, a retroperitoneal approach had been used. Con trary to that, Okeke et al. 20 report 100% symp tom atic suc cess in a mean fol low up of 17.7 months af ter lap aro scopic re nal cyst decortication.
The transperitoneal ap proach, com pared to the retroperitoneal one, has cer tain ad van tages: Firstly, the an atom i cal mark ers can be iden ti fied much eas ier. Sec ondly, the intraperitoneal space ex ists nat u rally and is much larger than the space ar ti fi cially cre ated by the retroperitoneal ap proach. All that of fers a much larger work ing space, a pos si bil ity of in spec tion and ex am i na tion of the other ab dom i nal or gans (liver, in tes tines, etc.), and of diag nos ing of other con com i tant dis eases. Thirdly, the ability of the peri to neum to re ab sorb liq uids avail able in the ab dom i nal cav ity should not be ne glected. In our view, this is the most sig nif i cant fac tor that ex plains the great ther a peu tic suc cess of the transperitoneal ap proach.
Be side its dis tinct ad van tages, the transperitoneal approach has some po ten tial dis ad van tages, too: it re quires a sig nif i cant clin i cal ex pe ri ence and bears the risk of injury of the ab dom i nal or gans and/or blood ves sels in case of neg li gence 4, 12 . Our re sults, how ever, con vinc ingly show that the laparo scopic transperitoneal decortication of sim ple re nal cysts is an easy, highly ef fec tive min i mally in va sive method that has dis tinct ad van tages over the rest of the treat ment meth ods (min i mal post op er a tive pain, min i mal blood loss, short hos pi tal iza tion, re duced post op er a tive reconvalescence, and an ex cel lent cos metic ef fect). These ad van tages are sig nif i cantly better ex pressed in larger renal cysts.
CON CLU SION
The lap aro scopic transperitoneal decortication is a miniin va sive, highly ef fec tive and safe method of treatment of symp tom atic sim ple re nal cysts. The symp tomatic suc cess, ob served im me di ately af ter the pro ce dure, the short pe riod of reconvalescence, the ex cel lent pa tient qual ity of life and the low re cur rence rate clearly de fine it as the sur gi cal method of choice.
Br. 1
Lap aro scopic transperitoneal re nal cyst decortication 39 Recurrences, n(%) 3 (6.2%)
